Methamphetamine changes NMDA and AMPA glutamate receptor subunit levels in the rat striatum and frontal cortex.
Methamphetamine (METH) is a powerful psychostimulant whose noxious effects depend largely on the pattern of abuse. METH-induced glutamate release may overactivate N-methyl-d-aspartate and alpha-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid receptors (NMDAR and AMPAR, respectively) causing excitotoxicity. In the brain, these receptors are also known for their essential role in mediating memory consolidation. Therefore, we assessed glial fibrillary acidic protein (GFAP) expression as a marker for astrogliosis and neurodegeneration by using Fluoro-Jade C (F-J C) staining. Moreover, we investigated the effect of two METH regimens on NMDAR NR1 and NR2A and on AMPAR GluR2 subunit expression in the rat striatum and frontal cortex 24 h after drug treatment. Adult Sprague-Dawley rats were injected subcutaneously (s.c.) on six consecutive days with saline (control and acute groups) or with an increasing dose of METH (10, 15, 15, 20, 20, 25 mg/kg/day; ED group). On the seventh day, both METH groups were given a "bolus" of 30 mg/kg METH, whereas controls received saline. We evaluated the expression levels of GFAP by both Western blot and immunohistochemical assays and concluded that there was no difference from control levels. In addition, neither drug regimen resulted in neurodegeneration within 24 h of last METH administration. In the frontal cortex of the acute group, NR1 expression level was decreased, and both NR2A and GluR2 were increased. Also, in the striatum of the acute group, the expression level of GluR2 was significantly increased, and both GluR2 and NR2A levels were augmented in the striatum of the ED group. Taken together, these results suggest a protective mechanism by decreasing permeability and/or functionality of AMPAR and NMDAR to counteract METH-induced glutamate overflow in the brain. Moreover, these results may explain, in part, the mnemonic deficits and psychotic behavior associated with METH abuse.